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UNITED STATES

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON NUCLEAR WASTE
WASHINGTON, D.C. 2055

July 18, 1991

The Honorable Ivan Selin
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Dear Chairman Selin:
SUBJECT:

SUMMARY REPORT - THIRTY-SECOND MEETING OF THE ADVISORY
COMMITTEE ON NUCLEAR WASTE, JUNE 20, 1991

During our 32nd meeting, June 20, 1991, we completed the activities
noted below including the reports and memoranda listed.
REPORTS AND MEMORANDA
*

Comments Regarding 10 CFR Part 61 Proposed Revisions Related
to Groundwater Protection (Report to Chairman Carr, dated June
27, 1991)

*

Response to Ouestions Accompanying Working Draft #3 of the EPA
Standards (Report to Chairman Carr, dated June 27, 1991)

*

Continuation of Semi-Annual Reports (Memorandum for Mr. James
M. Taylor, Executive Director for Operations, from Mr. Raymond
F. Fraley, dated June 24, 1991, Enclosure 1)

HIGHLIGHTS OF MATTERS CONSIDERED BY THE COMMITTEE
*

Leaching Resistance of LLW Waste Form
The Committee continued its discussion and issued a report in
response to a Staff Requirements Memorandum (SRM), dated
December 30, 1990, concerning proposed revision of Part 61
with regard to leaching resistance of the low-level waste form
and groundwater protection requirements.
Representatives of the Office of Research briefed the
Committee on a recent "brainstorming" meeting on the retention
and retardation of radionuclides. There were some new ideas
that came out of this meeting that will need to be addressed
by further research.
The results of the "brainstorming"
meeting will be issued as a report to be made available
shortly.
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Joint Meeting of ACNW Working Groups on Expert Judgment and
Human Intrusion
The Committee heard a report on a joint meeting of the Working
Group on Expert Judgment and the Working Group on Human
Intrusion, held on June 18-19, 1991. The meeting focused on
This
the actual mechanics of eliciting expert opinion.
included discussions on who will identify and select the
experts, as well as how the selected experts will be trained
and how their opinions will be aggregated.
Human intrusion
was used to relate the elicitation process to a licensing
application.
Participants included normative experts, a
representative of the State of Nevada, and NRC and DOE staff
and consultants involved with Yucca Mountain and WIPP.
The Committee agreed to continue its discussion and prepare
a report on the use of expert judgment in the licensing of
high-level and low-level waste facilities during the next ACNW
meeting on July 25-26, 1991.

*

Working Draft 13 of the 40 CFR Part 191.
Repository Standards

High-Level Waste

The Committee continued its discussion of a response to the
six questions posed by EPA in its Working Draft 13 of 40 CFR
Part 191, Standards for the Management and Disposal of Spent
Nuclear Fuel, High-Level and Transuranic Radioactive Wastes.
The Committee approved a report to Chairman Carr on this
matter and recommended that it be forwarded to Mr. Floyd
Galpin, Environmental Protection Agency.
*

ACNW Future Activities
-

Dr. Moeller reported that the NRC staff met on May 15,
1991, with representatives from EPA, ORNL, and the
contractor (Cox and Associates) to review plans for
beginning Phase II of the project to develop a national
mixed waste profile.
Phase II will involve the design
and execution of a mixed waste survey.
Dr. Hinze
recommended that the Committee be briefed on Phase II
review plans after the report is issued.

-

Dr. Moeller informed the Committee that the Office of
Research will develop a regulatory guide on "Performance
Assessment of Low-Level Radioactive Waste Disposal
Facilities."
The Committee requested that it be kept
informed on the development of this regulatory guide.

'
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the

Defense Nuclear

Facilities

Safety Board recently conducted a review of the Waste
One of the questions
Isolation Pilot Plant (WIPP).
raised by the Board was whether the DOE will license the
operators for WIPP. Further discussion of this subject
is planned.
Dr.

Moeller

stated that

the NRC staff

has conducted a

Phase I review on the following DOE Study Plans:
-

The Characterization of the Flood Potential
and Debris Hazards

-

Historical and Current Seismicity
Quaternary Faulting Within the Site Area
Characterization of the Unsaturated Zone

Infiltration
The NRC staff does not plan to conduct a Phase II (indepth) review.
The Committee agreed not to take any
action at this time.
The

Committee will meet with the Commissioners

during

the 33rd ACNW meeting (July 25-26, 1991) to discuss
items of mutual interest.
The Committee proposed the
following topics as the basis for discussion:
-

Leaching resistance of the low-level waste

form and groundwater protection requirements
-

Uncertainties in implementing the EPA HLW

standards and the response to six questions
accompanying working draft #3 of the EPA
standards
-

Visit to the Center for Nuclear Waste Regulatory
Analyses

-

Use of expert judgment in performance assessment
for a geologic repository

-

Integration of geophysics into site characterization of an HLW repository

-

Preview of future working group meetings

.

.
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Appendix A summarizes the proposed items for future meetings of the
Committee and related Working Groups. This list includes items
proposed by the Commissioners and NRC staff as well as ACNW
members.
Sincerely,

Dade W. Moeller
Chairman
Enclosure:
Memorandum for James M. Taylor
from Raymond F. Fraley, dated
June 24, 1991
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APPENDIX A.
33rd ACNW Committee Meeting

July 18, 1991

FUTURE AGENDA

July 25-26, 1991 (Tentative Agenda)

Meeting with the NRC Commissioners - The Committee will meet with
the NRC Commissioners to discuss items of mutual interest, proposed
topics include:
-

Leaching resistance of the low-level waste
form and groundwater protection requirements
Uncertainties in implementing the EPA HLW
standards and the response to six questions posed by EPA
in Working Draft 13 of these standards
Introduction and preview of future working
group meetings
Highlights of the ACNW's visit to the Center for
Nuclear Waste Regulatory Analyses
Use of expert judgment in performance assessment for a
geologic repository
Integration of geophysics into site characterization
of an HLW repository

Visit to the Center for Nuclear Waste Regulatory Analyses - The
Committee will discuss its recent trip to and meeting at the Center
for Nuclear Waste Regulatory Analyses.
Expert Judgment
The Committee will discuss and continue
preparation of a report on the use of expert judgment in conducting
performance assessments in support of licensing of high-level and
low-level waste repositories.

Working Group Meetings
Review of Regulatory Guides for Implementing Revisions to 10 CFR
Part 20, mid-September 1991, (Tentative) 7920 Norfolk Avenue,
Bethesda, MD The Working Group will review, discuss and make
recommendations on seven regulatory guides:
-

Interpretation of Bioassay Measurements
Instruction on Health Risks from Occupational Radiation
Exposure
Instructions to Pregnant Women
Criteria and Procedures for Summation of Internal and
External Occupational Doses
Dose to Embryo/Fetus

The Honorable Ivan Selin

-

6

July 18,

1991

Assessing External Radiation Doses from Airborne
Radioactive Materials
Air Sampling

The following two draft regulatory guides will also be considered:
-

Preparation of Applications for Use of Sealed Sources and
Devices for Performing Industrial Radiography
Preparation of Applications for Medical Uses

NRC Staff Computer Modeling and Performance Assessment Capabilities
in HLW and LLW, September 11-13, 1991, 7920 Norfolk Avenue,
Bethesda, MD The Working Group will review, discuss and make
recommendations regarding the NRC staff capabilities to make
independent evaluations of licensee proposals with respect to the
performance of low-level and high-level radioactive disposal
facilities. Emphasis will be placed on computational capabilities
involving computer modeling, documentation, and verification and
validation.
Geologic Dating, October 22, 1991, 7920 Norfolk Avenue, Bethesda,
MD - The Working Group will review and discuss the problems and
limitations associated with the various quaternary dating methods
to be used in site characterization of an HLW repository.
Residual Contamination Clean-up Criteria, October 25, 1991, 7920
Norfolk Avenue, Bethesda, MD The Working Group will review,
discuss and make recommendations regarding the soil clean-up
criteria and acceptable levels for unrestricted use of contaminated
sites that have been, or were at one time, under AEC or NRC
license. The NRC staff is in the process of determining acceptable
radionuclide concentration levels for uranium- and thoriumcontaminated soils and surface level contamination limits for
structures to be released for unrestricted use.
Long-Term Climate Change in the Area of the Southern Basin and
Range, November 19, 1991, 7920 Norfolk Avenue, Bethesda, MD
The Working Group will review and discuss potential long-term
climate changes and the impact on performance assessments of a
proposed HLW repository.
Post-Closure Monitoring, November 22, 1991, 7920 Norfolk Avenue,
Bethesda, MD
The Working Group will review the potential
problems and possible limitations associated with the post-closure
monitoring of a proposed HLW repository. The potential utilization
of non-invasive methods in providing such a capability as well as
the duration of such monitoring, and the significance and impact
of the results will also be considered.
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Presence of Natural Resources at the Proposed HLW Site, December
17, 1991, 7920 Norfolk Avenue, Bethesda, MD The Working Group
will discuss methodologies for the assessment of the potential for
natural resources at the proposed HLW disposal site.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON NUCLEAR WASTE
WASHINGTON, D.C. 205

June 27, 1991

The Honorable Kenneth M. Carr
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Dear Chairman Carr:
SUBJECT:

COMMENTS REGARDING 10 CFR PART 61 PROPOSED REVISIONS
RELATED TO GROUNDWATER PROTECTION

In a report dated September 6, 1990, the Advisory Committee on
Nuclear Waste (ACNW) urged that the revised technical position on
the waste form be published, and stated that the Committee had
several additional concerns, including the need to revise Part 61
to show more direct emphasis on the resistance of low-level waste
(LLW) forms to leaching by groundwater.
The report also called
attention to the effects of aging on the waste and the consequent
changes in chemical and physical properties. These concerns were
focused on the question of groundwater protection.
In a Staff Requirements Memorandum (SRM) of December 31, 1990, the
Commission requested that we specify our current position on the
need to revise 10 CFR Part 61 and justify our position by an
evaluation of the efficacy of the existing Part 61 in meeting our
concerns. In a subsequent SRM dated April 18, 1991, the Commission
indicated the response date was postponed until June 28, 1991, so
that we could study this subject further.
We have discussed with representatives of the Office of Nuclear
Material Safety and Safeguards (NMSS) and the Office of Nuclear
Regulatory Research (RES) the general topic of groundwater
protection as reflected in NRC regulations and the related
regulatory background. The staff noted the history and experiences
of the six licensed LLW disposal facilities, particularly as
related to the migration of radioactive elements into and with the
groundwater.
The staff considered this experience in developing
Part 61, and the environmental impact statement for that regulation
clearly demonstrates that groundwater migration is
the most
significant radionuclide pathway to the environment.
We approve of the recently initiated effort by NMSS to develop a
specific regulatory guide for the performance assessment of LLW
disposal facilities.
During the development of this regulatory
guide, we expect that additional insight into issues such as
groundwater protection will be garnered by the staff and, through
such a mechanism, transferred to the LLW disposal facility
developers.
We tentatively plan to schedule a Working Group
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meeting to discuss, among other related topics, the modeling and
performance assessment of LLW disposal facilities. Staff progress
on the development of this regulatory guide will be included in the
agenda for this meeting, and we plan at that time to explore
further the role of groundwater protection provisions.
During our 32nd meeting we heard a presentation on the May 23, 1991
several
NMSS,
RES
and
session
involving
"brainstorming"
contractors.
In this session, the participants explored options
that might be used to improve radionuclide retention in, or to
retard radionuclide migration from, low-level radioactive waste.
We are interested in the technical evaluations associated with
these activities and intend to follow their evolution.
We are mindful of the staff's response to our discussions of last
September, we appreciate the cooperation of the staff in its
endeavors to better understand the relevant issues, and we look
forward to continuing the dialogue on relevant major technical
issues and developments.
On the basis of these interactions, we have concluded that we can
set aside our suggestion that Part 61 be revised to explicitly
include a requirement for waste performance that enhances
groundwater protection. We plan to provide periodic reports to you
concerning progress made on this matter.
Sincerely,

Dade W. Moeller
Chairman
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON NUCLEAR WASTE
WASHINGTON, D.C. 2055
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June 27, 1991

The Honorable Kenneth M. Carr
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Dear Chairman Carr:
SUBJECT:

RESPONSE TO QUESTIONS ACCOMPANYING WORKING DRAFT #3 OF
THE EPA STANDARDS

Draft 13 of the proposed Environmental Protection Agency (EPA)
Standards for the management and disposal of spent nuclear fuel,
high-level and transuranic radioactive wastes
includes six
questions.
With the thought that our comments would be helpful,
we have prepared the following summary responses to each of these
questions.
Question 1:
Two options are presented in Sections 191.03 and 191.14 pertaining
to maximum exposures to individuals in the vicinity of waste
management, storage and disposal facilities: a 25 millirems/year
ede limit and a 10 millirems/year ede limit.
Which is the more
appropriate choice and why?
Response:
The question, as phrased, refers to "maximum" exposures to
"individuals."
Because radionuclide releases from a high-level
waste (HLW) repository, if they occur, could continue for a number
of years, we have responded to the question in the sense of what
would be the maximum acceptable annual exposure (dose) to members
of the public over an extended period of time, in contrast to what
might be considered an acceptable maximum exposure over a single
year.
This is in accord with the approach taken by both the
National Council on Radiation Protection and Measurements (NCRP)
and the International Commission on Radiological Protection (ICRP).
In a similar manner, we assume that by maximum exposures to
"individuals," the EPA means maximum exposures to a "critical
population group," following the approach recommended by the ICRP.
With those caveats, our response follows.
We believe an effective dose rate limit of 0.10 mSv (10 mrem) per
year is more appropriate for several reasons:
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1.

Recent evaluations indicate that the biological effects of
ionizing radiation may be higher than previously estimated.

2.

The population in question may be exposed to more than one
radiation source.

3.

A fraction of the current dose limit should be reserved for
potential future radiation sources.

4.

Radionuclide releases from a repository, if they occur, could
continue over a long period.

Such a dose rate limit would also be consistent with the recommendations of international organizations such as the ICRP, the
International Atomic Energy Agency, and as noted in the 1989 report
prepared by the radiation protection and nuclear safety authorities
of Denmark, Finland, Iceland, Norway and Sweden (commonly referred
to as the "Nordic" Study).
Question 2:
A new assurance requirement is presented in Section 191.13 that
would require a qualitative evaluation of expected releases from
potential disposal systems over a 100,000-year timeframe. Are such
evaluations likely to provide useful information in any future
selecting of preferred disposal sites?
Response:
We recognize that the specification of the 10,000-year time limit
is somewhat arbitrary. It is important that significant geologic
or climatic changes do not occur in the near-term period following
the 10,000-year limit.
We also agree that many geologic and
climatic events that may affect the evaluation of site performance
can be meaningfully extended beyond 10,000 years. In these cases,
such an extension could provide information that would be useful
for comparing the relative merits of several potential repository
sites. In general, however, and particularly in the evaluation of
the merits of a single site, the uncertainties involved in such an
extension would make the value of the associated assessments
questionable. It is important to note that, although evaluations
of site performance may be quantitative, the results are subject
to interpretation.
Ouestion 3:
Two options are presented in Section 191.14 and 191.23 pertaining
to the length of time over which the individual and ground water
protection requirements would apply: a 1,000-year duration and a
10,000-year duration. Which is the more appropriate timeframe and
why?

S
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Response:
Title 10 Part 60 of the NRC regulations specifies that containment
of the radionuclides within the waste be substantially complete
for a period not less than 300 years nor more than 1,000 years.
This constraint, coupled with other requirements, including the
stipulation that the groundwater travel time to the accessible
environment be at least 1,000 years, is designed to ensure that
protection of the individual and the groundwater will extend well
beyond 1,000 years.
When one also considers the fact that, after only a few thousand
years of decay, the health hazards of the high-level wastes will
be no greater than that of the original unmined uranium ore, it
becomes readily apparent that it should be possible to ensure
individual and groundwater protection for a duration of 10,000
years.
We therefore endorse the extension of this time period.
Such an extension would also make this requirement compatible with
the limitation on health effects resulting from an HLW repository.
Question 4:
In Subpart C the Agency proposes to prevent degradation of
"underground sources of drinking water" beyond the concentrations
found in 40 CFR Part 141 -- the National Primary Drinking Water
Regulations. The Agency is aware, however, that there may be some
types of ground waters that warrant additional protection because
they are of unusually high value or are more susceptible to contamination. Should the Agency develop no-degradation requirements
for especially valuable ground waters? If so, what types of ground
waters warrant this extra level of protection?
Response:
We agree that pollution of "underground sources of drinking water"
should not be permitted beyond the limits specified in the National
Primary Drinking Water Regulations.
We believe that a nodegradation requirement for certain large volume aquifers, that
represent major long-term existing or potential drinking water
sources, may represent undue stringency.
A preferred approach
would be to reject as potential sites for the storage or disposal
of high-level radioactive wastes those land areas which, if
contaminated, could have the potential for polluting such aquifers.
However, the volume and present value of an aquifer should not be
the sole criteria for identifying those that should be protected.
Other criteria may become significant with the passage of time.
At the same time, we believe it is important to recognize
dose rate from underground sources of drinking water,
contaminated to the limits specified in the National
Drinking Water Regulations, would still contribute only

that the
even if
Primary
a small

.
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fraction (4 percent) of the current long-term dose rate limit for
members of the public. Even considering the more restrictive limit
for an HLW repository (as suggested in our response to Question 1
above), groundwater complying with the Drinking Water Regulations
would contribute no more than 40 percent of the dose rate limit.
In this sense, application of the Drinking Water Regulations to a
repository represents a degree of stringency, especially because
the primary pathway for public exposures from such facilities is
through drinking water.
Ouestion 5:
Two options are presented in Notes l(d) and (e) of Appendix B
pertaining to the transuranic waste unit:
a 1,000,000 curies
option and a 3,000,000 curies option.
Which is the more appropriate TRU waste unit and why?
Response:
The number of curies of transuranic waste that would be comparable
to 1,000 MTHM of spent fuel ranges from 1 to 6 million curies,
depending on when the assessment is made. Accordingly, we believe
that it would be reasonable to adopt the 3 million curie option.
Ouestion 6:
The Agency is investigating the impacts of gaseous radionuclide
releases from radioactive waste disposal systems and whether, in
light of these releases, changes to the Standards are appropriate.
To assist us in this effort, we would appreciate any information
pertaining to gaseous release source terms, chemical forms, rates,
retardation factors, mitigation techniques and any other relevant
technical information.
Response:
Two reports that may be helpful are
1.

W. B. Light, et al., "C-14 Release and Transport from a
Nuclear Waste Repository in an Unsaturated Medium," Lawrence
Berkeley Laboratory, Report LBL-28923 (June 1990).

2.

W. B. Light, et al., "Transport of Gaseous C-14 from a
Repository in Unsaturated Rock," Lawrence Berkeley Laboratory,
Report LBL-29744 (September 1990).

In commenting
following:
a.

on

this

subject

previously,

we

have

noted

the

The total inventory of carbon-14 in a repository
containing 100,000 MTHM is estimated to be about 100,000

tI

*I

The Honorable Kenneth M. Carr

5

June 27, 1991

curies. This compares to a global production of carbon14 by cosmic radiation of 28,000 curies per year, a
global inventory of about 230 million curies, and an
In fact,
atmospheric inventory of 4 million curies.
release of all of the carbon-14 inventory in a repository
would increase the atmospheric inventory by only about
2 percent; this compares to natural variations in the
atmospheric inventory of 10 percent to 40 percent.
b.

Based on an assumed inventory of 100,000 MTHM, the rate
of release of carbon-14 from a repository that would be
permissible under the existing EPA Standards would be
about 1 curie per year.
Experience shows that any
carbon-14 that is released would rapidly mix in the
atmosphere, and estimates are that the accompanying dose
rate to a person on top of Yucca Mountain would be far
less than 0.01 mSv (1 mrem) per year. We also note that
the limit on the release rate of 1 curie per year for a
repository compares to an average release rate of 10
curies per year from a typical 1,000 MWe light-water
reactor.

At the time the EPA Standards were developed, considerations were
limited to evaluations of a saturated site. In such a case, water
transport and geochemical barriers would have been strongly
influential in retaining the carbon-14. Subsequent consideration
of Yucca Mountain (an unsaturated site) makes the existing EPA
Standards inappropriate.
We believe the limit for carbon-14 as
specified in the proposed Standards should be relaxed.
For
additional discussion on this topic, we refer you to the transcript
and minutes of the Advisory Committee on Nuclear Waste Working
Group meeting held on March 19, 1991.
We trust these comments will be helpful.
If appropriate, we
request that you forward them to Mr. Floyd L. Galpin of the U.S.
Environmental Protection Agency.
Sincerely,

Dade W. Moeller
Chairman
Reference
EPA, 40 CFR 191 - Draft Environmental Standards for the Management
and Disposal of Spent Nuclear Fuel, High-Level and Transuranic
Radioactive Wastes, dated April 26, 1991, with attachments.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON NUCLEAR WASTE
WASHINGTON. D.C. 20555

July 10, 1991

MEMORANDUM FOR:

John C. Hoyle
Advisory Committee Management Officer

FROM:

Raymond F. Fraley, Executive Director

SUBJECT:

QUARTERLY REPORT ON CLOSED MEETINGS
ADVISORY COMMITTEE ON NUCLEAR WASTE

OF

THE

In accordance with 10 CFR Part 7.17(b) (c), "Reports Required for
Advisory Committees," this is to advise you that the Advisory
Committee on Nuclear Waste held the following meetings since our
last quarterly report on April 3, 1991.
Full Committee Meetings

Meeting Dates

30th
31st
32nd

April 23-24, 1991
May 22-23, 1991
June 20, 1991

Working Group Meetings

Meeting Dates

Integration of Geophysics into
Site Characterization of a
High-Level Waste Repository
Expert Judgement (Joint)
Human Intrusion (Joint)
Visit to the Center for Nuclear
Waste Regulatory Analyses

April 22, 1991
June 18-19,
June 18-19,
June 26-28,

1991
1991
1991

A portion of the 30th meeting was closed to discuss matters that
pertain to the performance and management of the ACNW staff. This
portion was closed to discuss information the release of which
would represent a clearly unwarranted invasion of personal privacy
[5 U.S.C. 552b(c)(6)].
Copies of this report will be filed with the NRC Public Document
Room and the Library of Congress for public inspection and use.

RaEivend F. Fraley
Executive Directorv
cc:

M. Nordlinger, OGC

UNITED STATES
NUCLEAR REGULATORY COMMISSION
-WASHINGTPN, Df. 20555

OFFICE OF THE
SECRETARY

Federal Advisory Committee Desk
Federal Documents Section
Exchange and Gift Division
Library of Congress
Washington, DC 20540
Dear Sir:
Enclosed are eight copies of the reports and background papers of
the Advisory Committee on Reactor Safeguards for placement in the
Advisory Committee depository.
Sincerely,
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John C. Hoyle
Advisory Committee Management Officer
Enclosure:
ACRS Committee and
Consultant Reports
Number 191 July 1991

ACRS COMMITTEE AND CONSULTANT REPORTS - NUMBER 191

Submitted in Accordance with
Sections 10 and 13
of the
Federal Advisory Committee Act

JULY 1991
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C O N T E N T S

DATE
I)
II)

III)

SUMMARY LETTER

08/02/91

ACRS REPORTS TO CHAIRMAN, NRC
1.

Ward ltr to Selin, Proposed NUMARC/EPRI.
Fire Vulnerability Evaluation Methodology
for Use in-the IPEEE

07/18/91

2.

Ward ltr to Selin, Schedules for Advanced
Reactor Reviews

07/18/91

3.

Ward ltr to Selin, The Consistent Use of
Probabilistic Risk Assessment

07/19/91

ACRS REPORTS TO EXECUTIVE DIRECTOR FOR OPERATIONS, NRC
1.

Ward ltr to Taylor, Concerns Related to
the General Electric Advanced Boiling Water
Reactor Design

i

07/18/91

UNITED STATES
NUCLEAR REGULATORY COMMISSION

so,

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

August 2,

1991

The Honorable Ivan Selin
Chairman
U.S. Nuclear Regulatory Commission
20555
Washington, D.C.
Dear Chairman Selin:
SUBJECT:

SUMMARY REPORT - THREE HUNDRED AND SEVENTY-FIFTH MEETING
OF THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS,
JULY 11-13, 1991 - OTHER ACTIVITIES OF THE COMMITTEE

Advisory Committee
375th meeting, July 11-13, 1991, the
During its
and completed the
matters
several
discussed
on Reactor Safeguards
the Committee
addition,
In
below.
noted
letter
reports and
transmit the
to
Director,
Executive
ACRS
authorized Mr. Fraley,
memorandum identified below.
REPORTS TO THE COMMISSION
Reviews

(Report to

Chairman

*

Schedules for Advanced Reactor
Selin, dated July 18, 1991)

*

Proposed NUMARC/EPRI Fire Vulnerability Evaluation Methodology
for Use in the IPEEE (Report to Chairman Selin, dated July 18,
1991)

*

ACRS Activities
1991)

*

The Consistent Use of Probabilistic Risk Assessment
to Chairman Selin, dated July 19, 1991)

(Report

to

Chairman

Selin,

dated

July

18,

(Report

LETTER TO THE EDO
*

Concerns Related to the General Electric Advanced Boiling
Water Reactor Desian (Letter to James M. Taylor, EDO, dated
July 18, 1991)

MEMORANDUM
*

Proposed Rulemaking Conforming Amendments to Title 10 of the
Code of Federal Reaulations for Uranium Enrichment Regulation
(Memorandum for Bill M. Morris, RES, from R. F. Fraley, ACRS,
dated July 23, 1991)
Mr. Fraley has informed Mr. Morris that the Committee decided
not to hear a briefing on or review this proposed rule.
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HIGHLIGHTS OF CERTAIN MATTERS CONSIDERED BY THE COMMITTEE
*

Schedules for Review of Evolutionary. Passive, and Advanced
Nuclear Power Plant Desicns
The Committee heard presentations by and held discussions with
representatives of the NRC staff and the Nuclear Management
and Resources Council (NUMARC) regarding the staff's estimates
of realistic schedules included in SECY-91-161, "Schedules for
the Advanced Reactors Reviews and Regulatory Guidance
Revisions," for completing the:
-

Review of the evolutionary and passive Advanced Light
Water Reactor (ALWR) design certification applications.

-

Review of the Electric Power Research Institute's
(EPRI's) ALWR Requirements Document (both evolutionary
and passive).

-

Preapplication review of other advanced reactor projects
(CANDU-3, MHTGR, PIUS, and PRISM).

-

Revisions to Regulatory Guidance.

The staff provided also a list of issues that might adversely
affect the proposed review schedules. The schedule indicates
that the ACRS will complete its review of the final Safety
Evaluation Report (SER) and the draft Final Design Approval
(FDA) within three months after they are issued by the staff.
This schedule is based on the assumption that the staff plans
to interact with the ACRS continually throughout the review
process, although the staff no longer intends to request an
ACRS report for each phase of the review but will request a
Committee report near the end of the review.
The Committee provided a report to the Commission on this
matter.
*

NUMARC/EPRI Fire Vulnerability Evaluation Methodology
The Committee heard presentations by and held discussions with
representatives of NUMARC/EPRI and the NRC staff regarding the
Fire Vulnerability Evaluation (FIVE) Methodology developed by
NUMARC/EPRI
for
possible application by
licensees
in
performing their Individual Plant Examination of External
Events (IPEEEs) and the NRC staff's evaluation of this
methodology.
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The FIVE Methodology is a screening technique based on
conservative assumptions using industrial and plant-specific
databases for evaluating fire event sequences.
Its overall
objective is to determine the availability of plant equipment,
cabling, and components necessary to achieve and maintain safe
and stable shutdown of the reactor (i.e., maintain reactor
reactivity, coolant inventory, and decay heat removal control)
and thereby prevent core damage. This methodology considers
all plant areas and focuses on (but is not limited to) the
availability of Appendix R safe shutdown equipment remaining
free of fire damage.
The FIVE Methodology consists of the following three phases:
Phase I

-

Fire Area Screen (Qualitative Analysis)

Phase II - Critical Fire Compartment Screen (Quantitative
Analysis)
Phase III - Plant Walkdown/Verification and Documentation
Representatives of the NRC staff provided an overview of their
evaluation of the FIVE Methodology. Based on its evaluation
of the FIVE Methodology, the staff recommended several
enhancements and clarifications for inclusion in the FIVE
Methodology that it believes will improve this methodology.
With
the
incorporation
of
these
enhancements
and
clarifications, the staff believes that the FIVE Methodology
is adequate for use in the IPEEE.
The Committee provided a report to the Commission on this
matter.
Improved Guidance for Performing Regulatory Analysis
Representatives of the NRC staff briefed the Committee
regarding their proposed actions to improve guidance for
performing regulatory analyses in support of NRC regulatory
actions that are delineated in SECY-91-114. The staff's plan
for dealing with this matter includes the following tasks:
-

Revision of NUREG/BR-0058, Rev. 1, "Regulatory Analysis
Guidelines of the U.S. Nuclear Regulatory Commission,"
1984.

-

Revision of NUREG/CR-3568, "A Handbook for Value-Impact
Assessment," 1983.

The Honorable Ivan Selin

-

4

August 2,

Implementation of the Safety Goal
Development of Regulatory Initiatives.

Policy

in

1991

the

Revisions to the documents mentioned above are needed to take
advantage of the lessons learned and the difficulties
encountered in using these documents, and also to incorporate
the recommendations contained in the MITRE report, "Needs and
Options for Improving Guidance for Regulatory Analysis in
Support of Safety Issues Resolution."
Selected issues to be addressed in updating the regulatory
analysis guidance include the following:
-

Use of averted onsite costs.

-

Appropriateness of $1000/person-rem.

-

How to incorporate safety goals.

-

Use of offsite property damage costs.

-

Criteria for judging substantial increase in protection
of public health and safety.

-

Consideration of license renewal.

-

Definition of appropriate cost/risk baseline.

With regard to implementation of the safety goals in the
development of regulatory initiatives, the staff stated that
interim procedures are being developed to ensure that future
regulatory initiatives (e.g., Regulations, Generic Letters,
and Bulletins) are evaluated routinely for conformance with
the safety goals for existing plants.
This was

an information briefing --

The Committee took no

action. The Committee requested that the staff keep the ACRS
informed of subsequent activities in this area and expressed
an interest in reviewing the staff's proposal when they are
better developed.
Meetina with the Director of the Office for Analysis and
Evaluation of Operational Data (AEOD)
Mr. Jordan, Director of AEOD, briefed the Committee on several
items of mutual interest including the following:
-

Reports issued by AEOD in 1990.
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-

Impact of AEOD recommendations on the regulatory process.

-

Site visits made by AEOD to study factors affecting
reactor operator responses during significant operating
events.

-

Accident Sequence Precursor Program.

-

Diagnostic evaluations managed by AEOD in 1990.

-

AEOD participation in industry activities.

-

AEOD participation in international activities.

-

Future areas of emphasis.

This was

an information briefing

--

the Committee took no

action.
*

General

Electric

Simplified

Boiling

Water

Reactor

(SBWRI

Design

Representatives of the General Electric Company (GE) briefed
the Committee regarding the design details of the GE SBWR
passive nuclear plant.
The basic objectives of the SBWR
design are:
-

Power generation costs must be superior to coal.

-

Plant safety systems should
employed in current designs.

-

The design should be based on proven, state-of-the-art
LWR technology.

-

The design
schedules.

should

be

considerably

simpler

shorten

than

those

construction

The unique features of the SBWR design include the following:
-

Natural circulation that eliminates the recirculation
system.

-

Isolation condenser
removal.

-

Gravity driven core cooling system that eliminates the
emergency core cooling system.

that provides passive decay heat
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long-term

core

-

Accumulator driven boron injection.

-

Raised suppression
coverage.

-

Multi-compartment
reactor
building
that
retention of post-accident fission products.

-

Passive containment cooling system that provides a threeday passive cooling capability for the containment using
natural convection process.

-

Simplified turbine island.

-

Elimination of safety-grade AC power dependence.

-

Simplified control and electrical systems.

pool

to

This was an information briefing --

ensure

enhances

the Committee took no

action at this time.
*

Fitness-for-Duty Programs
Representatives of the NRC staff briefed the Committee
regarding several
fitness-for-duty program
activities,
including the following:
-

Results of the tests (Pre-Access, Random, For-Cause, and
Follow-Up) conducted between January 1990 and December
1990.

-

Significant fitness-for-duty incidents reported during
1990/1991.

-

Activities of the National Institute
related to fitness-for-duty programs.

-

Observations made by the NRC staff based on its 52
inspections of the licensees' fitness-for-duty programs.
These include:

of

Drug Abuse

--

Offsite labs do make errors in testing.

--

Review of the test results by the Medical Review

Officer is critical.
--

Some of the programs fail to test personnel with

infrequent access.

v) i

-

I
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Actions taken for alcohol use are less stringent

than those for drug use.
--

Reporting instructions are not clear.

This was an information briefing --

the Committee took no

action.
*

Reactor Operating Events
Representatives of the NRC staff briefed the Committee
regarding the April 29, 1991 operating event at the Maine
Yankee Nuclear Power Plant, that involved a main transformer
fault and subsequent generator fire, and the results of the
investigation of this event by the Augmented Inspection Team
(AIT). The findings of the AIT include the following:
-

The definitive cause of the main transformer fault that
initiated the generator fire has not yet been determined.
Review by the NRC staff and the licensee is continuing.

-

The fire was contained but allowed to burn itself out in
accordance with the procedure for handling fires fueled
by a combustible gas. The fire burned out in about 3.5
hours. Performance of both the Yankee fire brigade and
local fire department was characterized as effective.

-

Overall, the plant personnel performed well in responding
to the event. Problems seen were of a minor nature.

-

Based on its review of the licensee's actions associated
the Federal Emergency
with offsite notification,
Management Agency concluded that there were some problems
Several
with the offsite notification procedures.
recommendations were made for improving the offsite
notification capability.

-

There was minimal environmental impact (transformer oil
spill).
There were no radioactivity releases or
personnel injuries.

This was an information briefing --

the Committee took no

action.
*

Meeting with the NRC Chairman Ivan Selin
During your meeting with the Committee, several matters were
discussed including the significant issues that are facing
the agency, the role of the Committee in providing advice to
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the Commission, and the nature of the advice expected from the
Committee.
Key points made by you included the following:
In your opinion, the following are considered to be the
preeminent issues facing the agency:
-

License renewal.

-

Certification of standardized advanced nuclear plant
designs and related issues.

-

One-step licensing and related matters.

-

Mid-term and long-term solutions to the disposal of
high-level radioactive waste.

The Committee should consider the following questions:
-

-

Does the Committee feel that it is appropriate for
it to concentrate more on difficult technical
questions applicable to future plants, such as the
following, rather than working on items that relate
to continued safe operation of existing plants:
--

How far the designs of evolutionary, passive,
and advanced reactors have to be carried out
before they can be certified?

--

How much of a prototype do we need for the
advanced reactors?

--

What kind of safety problems are likely in the
future reactors, or in the current reactors 20
years from now?

How should the Committee get its tasks?
--

Should they come from the Commission or from
the Commission staff?

--

Should they be generated
Committee?

--

Should they be generated internally, but in
general areas mutually agreed to in advance?

internally by the
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Is the universe from which the Committee members are
chosen broad enough, or is it limited by the
stringent conflict-of-interest rules and policies?
Does the Committee collectively feel it worthwhile
to relax the conflict-of-interest policies/practices
and other restrictions?

The Committee members provided their personal views regarding
several of these items during the meeting. A future meeting
will be planned to continue discussion of the issues raised
during this meeting.
*

Nuclear Plant Aging Research (NPAR) Review Group Meetina
Mr. Wylie, Chairman of the Reliability Assurance Subcommittee,
provided a brief report to the Committee regarding the NPAR
Review Group Meeting, held between March 26 and 28, 1991,
which he attended along with ACRS members Mr. Michelson and
Dr. Wilkins. The purpose of this meeting was to:
-

Review the status of the NPAR program, including the
status and results of certain elements of the NPAR
program being conducted by the NRC contractors.

-

Discuss directions for future research.

-

Discuss utilization
regulatory process.

of

the

research

results

in the

Mr. Wylie reported that the meeting was very informative and
well organized. He plans to hold a meeting of the Reliability
Assurance Subcommittee on October 14, 1991 to discuss the NPAR
program.
This was
action.
*

an information report

--

the

Committee

took no

Visit to Vermont-Yankee Nuclear Power Plant
Mr.
Michelson,
Chairman of the Mechanical Components
Subcommittee, provided a report to the Committee regarding his
visit to the Vermont Yankee Nuclear Power Plant on May 23,
1991 to observe the motor-operated valve (MOV) inspection
conducted by the NRC staff in accordance with the provisions
of Generic Letter 89-10, "Safety-Related Motor-Operated Valve
Testing and Surveillance," dated June 28, 1989.
He was
accompanied by Mr. Igne, ACRS staff engineer.
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Mr. Michelson stated that the senior management of the
licensee was actively involved in the MOV program.
The
licensee's MOV Program Description Document was found to be
satisfactory by the NRC staff.
This

was

an

information

report

--

the

Committee took

no

action.
*

Key Technical Issues for Future Nuclear Power Plant Designs
The Committee discussed briefly a list of key technical issues
related to evolutionary, passive, and advanced reactor designs
that are in need of early resolution. The Committee plans to
continue its discussion of this matter during the August
8-10, 1991 ACRS meeting.

SUBCOMMITTEE MEETINGS
Since the last summary report of ACRS activities, the following
Subcommittee meetings have been held:
*

Extreme External Phenomena, July 10, 1991
The Subcommittee discussed the NUMARC/EPRI Fire Vulnerability
Evaluation Methodology for use in the IPEEE.

*

International Activities, July 22, 1991
The Subcommittee discussed INPO's international programs and
other related activities.

*

AC/DC Power Systems Reliability, July 30, 1991
The Subcommittee discussed the status of implementation of the
Station Blackout Rule for the operating plants.

*

AC/DC Power Systems Reliability, July 31, 1991
The Subcommittee discussed the adoption of the N+2 concept for
systems that are actuated to perform safety functions for
future nuclear power plants.

FUTURE ACTIVITIES
The Committee agreed to consider the following items during the
376th August 8-10, 1991 ACRS meeting:
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*

Reactor Operating Experience - Briefing and discussion of
events and incidents that have occurred at nuclear facilities,
including the recent loss of offsite power event at the
Vermont Yankee Nuclear Power Station. Representatives of the
NRC staff and the industry will participate, as appropriate.

*

NRC Safety Research Program - Discussion of the scope and
nature of a proposed report to the Commission on the NRC
safety research program.

*

Diablo Canyon Nuclear Power Station - Review and report on the
results of the long-term seismic reevaluation program for this
nuclear station. Representatives of the licensee and the NRC
staff will participate, as appropriate.
A Committee report
may result from this session.

*

Nuclear Power Plant Operator Requalification Program Briefing and discussion regarding the impact of symptom-based
operating procedures on the requalification of nuclear power
plant licensed operators.
(Note: As requested by the staff,
this item has been deferred to the October ACRS meeting.)

*

ACRS Plans for the Review of Evolutionary and Advanced Reactor
Plants -Discussion of plans and procedures for conduct of ACRS
reviews of the evolutionary and advanced LWR designs,
including the GE ABWR design.

*

NRC Regulatory Impact Survey - Review and report on the NRC
staff's proposed corrective actions resulting from the NRC
regulatory impact survey (SECY-91-172, Regulatory Impact
Survey Report, Final).

*

San Onofre Nuclear Generating Station Unit No. 1 - Review and
report on the proposed conversion of a provisional operating
license to a full-term operating license for this nuclear
unit. Representatives of the NRC staff and the licensee will
participate, as appropriate.
A Committee report may result
from this session.

*

Station Blackout Rule - Briefing and discussion regarding the
status of implementation of the Station Blackout Rule.
Representatives of the NRC staff and the nuclear industry will
A Committee report may result
participate, as appropriate.
from this session.

I
*
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*

AC/DC Power Systems Reliability - Briefing and discussion
regarding adoption of the "N+2"' concept for systems which are
actuated to perform safety functions for future plants.
Representatives of the NRC staff and the nuclear industry will
A Committee report may result
participate, as appropriate.
from this session.

*

Key Technical Issues for Future Nuclear Plants - Discussion
of items in need of early resolution with respect to future
nuclear power plant designs and a proposed course of action
to address them.

*

ACRS Subcommittee and Members Activities - Reports about and

discussion regarding the status of designated Subcommittee
Also, discussion regarding activities of
activities.
individual Committee members.
*

Miscellaneous - Discussion of items that were not completed
during previous ACRS meetings as time and availability of
information permit, including the proposed resolution of
Generic Issue-130, Essential Service Water System Failures at
Multi-Unit Sites.
Sincerely,

David A. Ward
Chairman
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

July 18, 1991

The Honorable Ivan Selin
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Dear Chairman Selin:
SUBJECT:

PROPOSED NUMARC/EPRI FIRE VULNERABILITY
METHODOLOGY FOR USE IN THE IPEEE

EVALUATION

During the 375th meeting of the Advisory Committee on Reactor
Safeguards, July 11-13, 1991, we reviewed the Fire Vulnerability
Evaluation (FIVE) Methodology developed by the Nuclear Management
and Resource Council (NUMARC) and the Electric Power Research
Institute (EPRI) for possible application by licensees in performing their individual plant examination of external events (IPEEE)
and the NRC staff evaluation of this methodology. This matter was
discussed during a meeting of our Subcommittee on Extreme External
Phenomena on July 10, 1991. During this review, we had the benefit
of discussions with representatives of NUMARC/EPRI and the NRC
staff. We also had the benefit of the documents referenced.
The FIVE methodology has been developed and proposed as an
alternative to probabilistic risk assessment (PRA) for identifying
potential severe accident vulnerabilities that could result from
internal fires at nuclear power plants.
In its draft evaluation
report, the NRC staff has reviewed this methodology and has
identified a number of clarifications and enhancements that they
believe would improve the methodology.
One of these clarifications, which we believe to be of particular importance, deals with
the effect of fire suppressants on safety equipment.
This same
consideration applies to the alternative PRA methods of fire
evaluation.
A further improvement, to provide guidelines for
compartment interaction analysis, has been agreed to by the
proponents.
The NRC staff has concluded that the FIVE methodology, if modified
to incorporate these clarifications and enhancements, would be
adequate for use in the IPEEE. We agree. This agreement is based,
in large part, on our belief that the effectiveness of a search
for vulnerabilities will depend as much on the competence and
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dedication of those making the search as on the particular choice
of methodology.
Sincerely,

~Qs~+Q2

&WQ

David A. Ward
Chairman
References:
1.
Memorandum dated May 8, 1991 from W. Minners, Office of
Nuclear Regulatory Research, NRC, for R. Fraley, Advisory
ACRS Review of
Committee on Reactor Safeguards, Subject:
NUMARC/EPRI Fire Vulnerability Evaluation (FIVE) Methodology
for Use in the IPEEE, with attachments, as follows:
(a) Draft NRC Staff Evaluation Report on Revised NUMARC/EPRI
Fire
Vulnerability
Evaluation
(FIVE)
Methodology
(undated)
(b) Letter dated November 14, 1990 from W. Rasin, NUMARC, to
W. Minners, NRC, transmitting the following:
(i)
Fire Vulnerability Evaluation Methodology
(FIVE) - Plant Screening Guide, Prepared for
EPRI by Professional Loss Control, November
2, 1990
(ii)
Fire Events Database for U.S. Nuclear Power
Plants,
Draft Final Report prepared by SAIC
for EPRI, November 26, 1990 (Proprietary)
(iii)
Letter dated November 20, 1990 from J. P.
Sursock (EPRI) to D. Modeen, NUMARC, Subject:
Comparison Between FIVE Fire Hazard Analysis
Methodology and Experimental Data
2.
3.

Letter dated May 7, 1991 from R. Ng (NUMARC) to T. King,
Office of Nuclear Regulatory Research, NRC, Subject: Response
to Draft NRC Evaluation Report
Draft NRC Staff Evaluation Report on Revised NUMARC/EPRI Fire
Vulnerability Evaluation (FIVE) Methodology (Latest Version
Provided to ACRS on July 10, 1991) (Predecisional)
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UNITED STATES
REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, 0. C. 20555

July 18, 1991
The Honorable Ivan Selin
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C.
20555
Dear Chairman Selin:
SUBJECT:

SCHEDULES FOR ADVANCED REACTOR REVIEWS

During the 375th meeting of the Advisory Committee on Reactor
Safeguards, July 11-13, 1991, we discussed the staff's proposed
"realistic" schedules identified in SECY-91-161 for completing the
reviews of the evolutionary and passive advanced light water
reactor (ALWR) design certification applications and the review of
the Electric Power Research Institute's (EPRI) ALWR Utility
Requirements Document. We had the benefit of presentations by and
discussions with members of the NRC staff and NUMARC, as well as
the documents referenced.
Consideration of this matter by the
Committee was based on the request of the Commission, as reflected
in Staff Requirements Memorandum M910607A dated June 18, 1991.
We believe that, barring unforeseen circumstances, the ACRS will
be able to meet these schedules.
Note, however, that the time
required for Committee review of the final SERs and FDAs will be
three months, as stated in the text of SECY-91-161, rather than two
months as shown on the bar charts.
Sincerely,

2@Qc2 Ix$
David A. Ward
Chairman

References:
1.
U.S. Nuclear Regulatory Commission, SECY-91-161, dated May 31,
1991, from J. Taylor, Executive Director for Operations, for
the Commissioners, Subject:
Schedules for the Advanced
Reactor Reviews and Regulatory Guidance Revisions
2.
Electric Power Research Institute, Utility Requirements
Document, June 1986
3.
Memorandum dated June 18, 1991 from Samuel J. Chilk, Secretary
of the Commission, for David A. Ward, ACRS, and James M.
Taylor, EDO, Subject: Staff Requirements - Periodic Meeting
with the ACRS, June 7, 1991
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NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, 0. C. 20555

July 19, 1991

The Honorable Ivan Selin
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Dear Chairman Selin:
SUBJECT:

THE CONSISTENT USE OF PROBABILISTIC RISK ASSESSMENT

During the 375th meeting of the Advisory Committee on Reactor
Safeguards, July 11-13, 1991, and in earlier meetings, we discussed
the unevenness and inconsistency in the use of probabilistic risk
assessment (PRA) in NRC. PRA can be a valuable tool for judging
the quality of regulation, and for helping to ensure the optimal
use of regulatory and industry resources, so we would have liked
to see a deeper and more deliberate integration of the methodology
into the NRC activities.
Our recommendations to this end are
directed at problems that took time to develop, and are likely to
take a long.'time to solve.
PRA is not a simple subject, so there are wide variations in the
sophistication with which it is used by the various elements of
NRC.
There are only a few staff members expert in some of the
unfamiliar disciplines -- especially statistics -- that go into a
PRA, so it is not surprising that there are inconsistencies in the
application of the methodology to regulatory problems.
To illustrate the problems, let us just list a few of the
fundamental aspects of the use of PRA, in which different elements
of the staff seem to go their own ways.
These are just
illustrations, but each can lead to an erroneous regulatory
decision.
1.

The proper use of significant figures is in principle a
trivial matter, but it does provide a measure of a person's
understanding of the limitations of an analysis. Yet we often
hear from members of the staff who quote core-damage
probabilities to three significant figures, and who appear to
believe that the numbers are meaningful. It is a rare PRA in
which even the first significant figure should be regarded as
sufficiently accurate to play an important role in a
regulatory decision, but there is something mesmerizing about
numbers, which imbues them with misleading verisimilitude.
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They deserve respect, but not too much, and it is wrong to err
in either direction.
2.

Closely related is uncertainty. There is no way to know how
seriously to take the results of a PRA without some estimate
of
the
uncertainty,
yet
we
often
hear
thoroughly
unsatisfactory answers (some perhaps invented on the spot)
when we ask about uncertainty. One of the advantages of PRA
is that it provides a mechanism for estimating uncertainty,
uncertainty which is equally present, but not quantified, in
deterministic analyses.

3.

Conservatism. A PRA should be done realistically. The proper
time to add an appropriate measure of conservatism is when its
results are used in the regulatory process. If the PRA itself
is done with conservative assumptions (more the rule than the
exception at NRC), and is then used in a conservative
regulatory decision-making process, self-deception can result,
or resources can be squandered.
The inconsistent use of conservatism was illustrated by a pair
of briefings at our April 1991 meeting, which included updates
on proposed rules on license renewal and on maintenance. In
the former case, we were told that a licensee could use PRA
to add an item for later review, but never to remove one -a one-way sieve.
In the latter case we were told that PRA
could be used to justify either enhancement or relaxation of
maintenance requirements.
Foolish consistency may be a
hobgoblin, as Emerson said, but there is nothing foolish in
seeking consistency in regulation.

4.

The bottom line.
It has been widely recognized since WASH1400 that the bottom-line probabilities (of either core melt
or immediate or delayed fatalities) are among the weakest
results of a PRA, subject to the greatest uncertainties.
(That doesn't mean they are useless, only that they should be
used with caution and sophistication.)
Yet we find staff
members unaware of these subtleties, often dealing with small
problems, justifying their actions in terms of the bottomline probabilities. This is only in part due to the Backfit
Rule, which almost requires such behavior; it is
also
inexperience and lack of sensitivity to the limitations of the
methodology.
A number of staff actions and proposals use bottom-line
results of a PRA as thresholds for decision making, often with
the standard litany about the uncertainty in the reliability
of these results. In fact, the quantified uncertainty in the
bottom-line results of a PRA is just as important a number as
the probability itself. It would be straightforward to employ
a decision-making algorithm that prescribes a confidence level
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for the decision, and uses both the bottom-line probability
and the uncertainty to achieve this. A further improvement
would be to incorporate the consequences of erroneous
decisions, what statisticians would call the loss function,
The Commission has come
into the decision-making process.
close to this approach in its recent instructions to the staff
on the diesel generator reliability question.
These are just a few examples of problems with the use of PRA in
NRC, all common enough to be disturbing, and increasing in
It has been more than
frequency as the use of PRA increases.
fifteen years since the publication of WASH-1400, a pioneering
study which, despite known shortcomings, established the NRC at the
forefront of quantitative risk assessment.
One could have hoped
that by now a coherent policy on the appropriate use of PRA within
the agency, on both large and small problems, could have evolved.
We recommend that:
A.

A mechanism be found (perhaps a retreat) through which the few
PRA and statistical experts now scattered throughout the
agency (and generally ignored) can be brought together with
the appropriate senior managers and outside experts, to work
toward a consistent position on the use of PRA at NRC.
It
could be worth the time expended.
(Among other long-term
benefits,
such an interaction would add an element of
horizontal structure to the NRC's predominantly vertical
organization.)

B.

The Commission then find a way to give credence and force to
that position.

C.

The commission emphasize recruitment of larger numbers of
professionals expert in PRA and statistics.

D.

The Commission consider some kind of mandate that any letter,
order, issue resolution, etc., that contains or depends on a
statistical analysis or PRA, be reviewed by one of the expert
PRA or statistical groups.

We do not pretend that this is an easy problem.
The solution
involves not only a cultural shift, so that those few experts
already at NRC have some impact, but also substantial enhancement
of the staff capabilities. That will require incentives that only
the Commission can supply. It is interesting that the Commission's
Severe Accident Policy Statement, dated August 1985, stated that
"within 18 months of the publication of this severe accident
statement, the staff will issue guidance on the form, purpose and
role that PRAs are to play in severe accident analysis and decision
making for both existing and future plant designs...."

we

*.

a

The Honorable Ivan Selin

4

July 19, 1991

Additional comments by ACRS Members Harold W. Lewis and J. Ernest
Wilkins are presented below.
Sincerely,

David A. Ward
Chairman
Additional Comments by ACRS Members Harold W. Lewis and J. Ernest
Wilkins
We thoroughly endorse this letter, and regret only that the
Committee chose to ignore the parallels between the PRA problems
and those in a number of other newer technologies significant to
nuclear safety. Recommendation C should have included mention of
some of these -- electronics and computers, for example -- which
are of increasing importance. Weaknesses in those areas also need
Computerized protection and control systems, in
correction.
particular, require the kind of sophisticated review that NRC is
in no position to provide.
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NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, 0. C.20555

July 18, 1991

Mr. James M. Taylor
Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Dear Mr. Taylor:
SUBJECT:

CONCERNS RELATED TO THE GENERAL ELECTRIC ADVANCED BOILING
WATER REACTOR DESIGN

During the 375th meeting of the Advisory Committee on Reactor
Safeguards, July 11-13, 1991, we discussed the status of the
Advanced Boiling Water Reactor (ABWR) design, described in the
Standard Safety Analysis Report (SSAR),
for which the General
Electric Company (GE) has applied for design certification in
accordance with 10 CFR Part 50, Appendix 0.
Our Subcommittee on
Advanced Boiling Water Reactors also discussed this matter during
its meetings on October 31, 1990, and May 30, 1991, with representatives of GE and the NRC staff. We also had the benefit of the
documents referenced.
our previous letter
to you concerning the ABWR design was dated
November 24, 1989, and conveyed our comments on Module 1 of the
Draft Safety Evaluation Report (DSER). Since this letter, we have
been kept apprised of the design and the status of the review while
awaiting receipt of additional DSERs. The staff now says that DSER
preparation by modules will be discontinued in favor of preparation by SSAR chapters and Standard Review Plan (SRP) sections.
To ensure the completeness of our review, it will be necessary to
account for any additions or revisions to each DSER as forwarded
by a SECY subsequent to issuance of our respective comment letter.
An arrangement acceptable to us is needed to ensure the identification of any additions or revisions, and we should agree on an
appropriate time for their review.
Our comments will not be
complete, however., until we have submitted a report to the
Commission concerning the final SER on which we expect to comment
by mid-November 1992.
Our activities subsequent to the completion of our November 1989
letter have focused on several design concerns that were discussed
with GE and the NRC staff in an effort to ensure an early awareness
and understanding. We believe that it is appropriate to document
them here for timely consideration and resolution in appropriate
DSER sections.
We expect to have additional items later.
We do
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not expect separate replies to our concerns provided the staff
responds in the appropriate DSER.
1.

Control Building Flooding
The proposed ABWR design locates the Reactor Building Cooling
Water (RBCW) System at the lowest elevation in the control
building with the essential 250-V. DC battery rooms immediately above, and the main control room at the next higher
elevation.
This arrangement places the main control room
below ground grade. Our concern with this arrangement is the
potential for control building flooding due to an unisolated
break in the open-cycle cooling water piping or components
inside the building. The ultimate heat sink (cooling pond)
is likely to provide sufficient water to flood the building
to near ground grade.

2.

Physical Separation Barriers
Internal plant flooding and external events such as fire are
of major concern if their effects cannot be confined to a
single division of required safe-shutdown equipment.
We
believe that the key to confinement is the provision of an
appropriate separation barrier. However, a classical barrier
such as;Othe 3-hour-rated fire barrier may not of itself, be
sufficient to ensure divisional separation under the combined
effects of pressure, heat, smoke, and flooding which accompany
a fire and its mitigation. Also, it would appear from the SRP
that the effects of delayed suppression on room temperature,
pressure, and barrier leakage need to be considered when
determining that safe shutdown can be achieved. We remain
unconvinced that divisional separation barriers for the ABWR
have been adequately prescribed for the range of events and
conditions during which they must provide separation.
Of particular concern is a diesel fuel fire which may be
subject to delayed suppression in the ABWR diesel generator
rooms which are located inside the reactor building. It is
not clear how these rooms will be qualified by design or
testing to withstand burning fuel if spread across the floor
by a fuel line rupture. Furthermore, it is not apparent how
the compartment doors will be qualified for this condition or
whether they can confine the fuel to the room.
If manual
mitigation is required, a fire barrier door must be opened.
It is not certain that this can be achieved safely or that the
external environmental effects of a prolonged opening of the
door have been considered.
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Environmental Protection for Solid-State Electronics
The ABWR makes extensive use of solid-state electronic
components for essential protection, control, and data
transmission functions.
Such components are known to be
susceptible to adverse environmental changes, particularly
temperature extremes. We are concerned that a number of these
components may be located in plant areas where postulated
events such as pipe rupture, fire, internal flooding, or loss
of room cooling may create an adverse environment.
The
response of such components to the environmental change may
be unpredictable and lead to unacceptable system interactions
or responses.
The behavior of solid state electronic components in environments created by off-normal or accident
situations needs to be considered before the adequacy of any
physical separation and environmental control measures can be
evaluated.

4.

Review of Chilled-Water Systems
The ABWR makes extensive use of large chilled-water systems
to provide essential environmental cooling functions including
those for the solid-state electronics.
Since there is no SRP
for chilled-water systems, the staff uses other guidance such
as SRP Suction 9.2.2 (Reactor Auxiliary Cooling Water Systems)

when performing its safety evaluation. This guidance does not
include evaluation of the large refrigeration equipment that
is required for chilling the closed-cycle cooling water.
The NRC staff and GE need to evaluate the safety implications
of chilled-water systems, including performance under varying
accident heat loads, loss-of-offsite-power loading characteristics, and ability to restart and function after a
prolonged station blackout.
The NRC staff should develop
appropriate guidance for such reviews by preparing a suitable
SRP now.
5.

Use of Leak-Before-Break
Containment

Methodology

Outside

of

Primary

In our report of March 14, 1989 to then NRC Chairman Zech on
"Additional Applications of Leak-Before-Break Technology," we
expressed our belief that an avenue for consideration of
further extension of the leak-before-break
(LBB) concept
should exist. This is still
our position.
We are concerned
that the NRC staff is not giving serious consideration to GE
proposals to extend the concept to systems outside of the
primary containment because the staff feels constrained by
General Design Criterion 4 which does not propose review of
methodology.
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We would like to see a renewed effort by GE and the NRC staff
to determine if a real potential for substantial safety and/or
economic benefits can be realized in applying properly the LBB
concept outside of the primary containment.
6.

Use of Integral Low-Pressure Turbine Rotors
The catastrophic failure of a low-pressure (LP) turbine rotor
can lead to high-energy missiles that are capable of damaging
safety-related equipment. The domestic turbine manufacturers
(General Electric and Westinghouse) have been using an LP
turbine design for large turbine generators consisting of a
relatively small-diameter bored shaft with shrunk-on and
The manufacturers are now
keyway locked blade ring disks.
offering an integral LP turbine rotor machined from a single
large-diameter forging. A rotor of this design would operate
at much higher stresses than the shaft of a shrunk-on disk
rotor.
We were told by the Electric Power Research Institute (EPRI)
representatives that a decision has not as yet been made with
respect to a requirement in the ALWR Utility Requirements
Document for boring the LP turbine rotors.
Boring has
historically been performed to remove impurity inclusions near
the forging centerline. Such inclusions are stress risers and
have led in the past to a number of catastrophic turbine and
generator rotor failures in fossil-fueled power plants.
Modern forging practices minimize such inclusions and presentday nondestructive examination and evaluation techniques
provide much greater assurance of the soundness of turbinegenerator rotors.
The NRC staff should follow this issue closely since the use
of integral LP turbine rotors, particularly if they are not
bored, will require the development of an entirely new set of
preoperational and periodic operational inspection, evaluation, and acceptance requirements to protect against turbine
missiles.
(The staff should also consider this issue for LP
turbine rotor replacement programs for currently operating
plants.)

7.

Cavity-Floor Area Beneath Reactor Vessel
The layout of the containment for the proposed ABWR design
makes use of a cavity floor area beneath the reactor vessel
to deal with core/concrete inteiaction. This area is based
on an EPRI requirement of 0.02m per MWt.
If a larger area
is required, major changes to the containment sizing and
layout may be needed.
Timely development of a Commission
position on this issue is important not only to this design

